Combination of heteronuclear 1H-15N and 1H-13C three-dimensional nuclear magnetic resonance experiments for amide-directed sequential assignment in larger proteins.
A new strategy for the sequential assignment of backbone proton resonances in larger proteins involving a unique combination of four types of heteronuclear three-dimensional (3D) NMR spectroscopies is reported. This method relies on the uniform labeling of amide nitrogens with 15N and of alpha-carbons with 13C. Heteronuclear 1H-15N TOCSY-HMQC and NOESY-HMQC experiments can reveal connections between cross-peaks arising from the NHi-C alpha Hi-1 and NHi-C alpha Hi connectivities in the finger-print region in in general. They also specifically reveal the sequential amide-amide connectivities among the amide cross-peaks for the alpha-helices. Heteronuclear 1H-13C HMQC-TOCSY and HMQC-NOESY experiments can reveal connections between cross-peaks arising from the NHi-C alpha Hi and NHi+1-C alpha Hi connectivities in the finger-print region in general. The combination of the two sets of results reveals the complete unambiguous sequential connection of cross-peaks for the proton resonances in the peptide backbone. The application of the new strategy is reported for a protein, ribonuclease H, with a molecular weight of 17.6 kDa.